Revision 1
December 2, 1988


 CYBERSTAR SHOW CONTROL SYSTEM DESCRIPTION 

The proposed CyberStar controller concept is designed to provide a simple and non-disruptive means to upgrade current ShowBiz installations, to allow for a stand-alone controller for new installations, and to maintain compatibility with data-on-tape formats (as used in the existing "Chuck E." format OR the Triad system) for programming. Options for future enhancements (including new data formats, new playback sources, and additional operational functions) are being planned for the hardware design and may be implemented in future software releases.

The form factor for the Show Control Computer consists of a two rack unit
(3-1/2") high, 19" rack mounted enclosure with all source, data, interface, and control connectors mounted on the rear panel. The box is of modular anodized aluminum construction, identical to the CyberStar audio/video controller.

Power may be derived from existing power supplies (using internal voltage regulation and decoupling) or by using a stand-alone UL modular power supply.
Front panel LED indicators shall show data status and error conditions with the option of adding a back-lit, LCD display/control panel for future options.
Such a panel could display additional status and diagnostics information, skit identification, scheduling and operational modes, etc.

The system shall be microprocessor-based, allowing intelligent decoding and validation of tape show data, "random" character movements between shows, operator control panel logic, tape deck control and cuing logic, and other functions.

Rear panel interface terminations would include dual header or DB-style connectors for audio/video source control, a tape data input, optional "yak"
input, operator control panel connector, and outputs for driving external decoder/drivers for animation, lighting, and other theatre control.

Two variations of the rear panel termination would allow for upgrading existing ShowBiz sites utilizing most of the existing control equipment and wiring; or, for new installations, using new decoder/driver electronics at the animated figures, lighting controller box, etc.

All connectors, indicators, and switches will be identified with silk-screened legends, along with logo artwork ("CyberStar") provided by the customer.

The pricing and systems described in these documents deal specifically with the conversion of the existing ShowBiz systems as the first priority, to be followed by systems for new installations (including valve drivers, power supplies, and the relay-box interface for lighting), possible programming systems and other long-term developments.

 SHOWBIZ UPGRADES 

In this implementation, the controller box is fitted with two ribbon cable assemblies that terminate in amphenol connectors designed to plug into the top and bottom drawers in place of the existing data recovery/demultiplexer cards.
Show data, from one audio track of a source deck, would be routed to an RCA phono style jack on the back of the new controller. Upon demodulating and validating bi-phase encoded tape show data, signals from the controller would emulate the control signals needed to drive the existing bit-driver cards in the ShowBiz control cabinet. This allows all major wiring assemblies, power supplies, and "familiar" equipment to be retained basically unmodified.

Preferably, the decoder cards, power supplies, and remaining interface cards could be moved to the 19" equipment rack, mounted on pre-drilled or punched panel assemblies. (This is not included as part of Triad's scope during this
phase.)

At the present time, an interface cable would connect from one of two DB-9 deck-control connectors to a JVC- ____ Hi-Fi VHS playback deck. An additional harness would connect to the CyberStar audio/video controller to select video and audio crosspoint routing, screen control, and BGM mute functions.

The controller would further provide interface to an Operator Control Console (OCC), with functions allowing birthday or special programs to be selected, as well as tell-back for system status, timing, etc. Four independent, optically isolated inputs and four lamp driver outputs will allow additional functions to be implemented in the future.


 NEW SYSTEMS 

The same controller and CPU could be used in conjunction with Triad decoder/ driver cards to drive animation and lighting for any new shows that are built.

Although our valve interface hardware is completely different in design and interface philosophy, this can be made transparent to the show data or even programming system through software. Depending upon the space on the backplane board, we can either have the artwork include the pads and traces for the connectors required for the new decoder cards AND the ShowBiz buss insertion interface and only add the components needed for either system, or we can use an alternate backplane card layout for all "new" systems.

Our existing system uses serial encoded data between the controller and decoder cards, allowing direct termination at the "pigtails" of the valve bank to the card, and a 4 conductor data cable from the controller to the driver card.

I recommend for "new" systems that we consider using telephone-style modular connectors and cable, as all parts needed (including the crimp tool) are readily available, inexpensive and easy to work with. Then, only a 2 conductor power cable, 4 conductor data cable, and air hose would be required to each figure.

If preferred, the existing system of using ribbon cable and discrete signals to each figure valve (and a centralized driver card frame) may be retained.

 SYSTEM DESIGN FEATURES, OPTIONS AND RECOMMENDATIONS 


NON-VOLATILE RAM/FIELD UPDATES

By using battery-backed RAM or EEPROM (electrically alterable) memory, we could facilitate field updates to the playback operating system by including a program "data dump" at the head or tail of new show tapes. Thus, if new features or modifications are required, all that would be needed is a specially encoded portion on a newly distributed tape. This would further insure "backward" compatibility, as old tapes could automatically reload the system with the firmware needed for the show playback at the time of programming.

Other applications include downloading "random" character animation data and channel assignments for use with the "yak" system described below, and for storage of time-of-day schedules, test routines, etc.

Our current hardware design proposal includes a battery-backed RAM feature that could accommodate this option. The software will be created in a top-down, modular approach that will permit the capability for EPROM default routines to be "patched" with downloaded updates.

MULTIPLE PLAYBACK SOURCES

By including the connectors and I/O points for two playback sources, we will provide for basic control and status for two tape decks (VCR, cassette, or reel-to-reel). We have several options for controlling existing two-deck systems, as well as single or dual VCR playback systems in conjunction with the CyberStar audio/video routing switcher. The basic configuration will allow for four control functions (STOP, PLAY, REWIND, and FAST) and one monitor input
(READY/ON-LINE) for each of the decks. These discrete, TTL-compatible signals terminate in DB-9F connectors on the back panel. Control of other sources shall be possible through the RS-232 or optional MIDI ports.

YAK INPUT

An audio input jack and circuitry to generate mouth movements synchronized with an external audio signal could be included in the basic design. Used with pre-programmed (pseudo random) movements, an animated character can interact "live" with the audience. This capability has not been asked for to date and will probably not be required.

DECODER EXPANSION

By adding a pair of header connectors on the CPU or backplane PCBs, provision can be made to allow addition of a new decoder card, capable of receiving audio or video signals, and demodulating clock and data signals for further interpretation by the microprocessor. One example includes decoding show data that has been encoded as part of the vertical or horizontal interval of composite video. Another option would be to consider use of Compact Disk/ Interactive (CDI) for audio, video, as well as show data. The impact is minimal in terms of board layout or parts and will be incorporated unless deemed totally unnecessary.

RS-232 COMM PORT

Our current plans are to keep the auxiliary RS-232 serial port on the rear panel, which can be used for many current and future functions. Our current software allows this port to be used for diagnostics and debugging by using a simple "dumb" terminal. (The Radio Shack 102 works great for this!) Other options include communicating with other control systems, Laser Disk Players
(LDPs) or other audio/video equipment.

Another use for this port includes communication with other Show Control or other systems within the facility, to either synchronize or prevent conflicts between the conflicting entertainment systems.

MIDI PORT

As an option, we should consider including a MIDI interface/DIN connector.
There are already a great number of MIDI-controlled devices, including audio switchers, VCA's, processors, lighting controllers, etc. Although not designed for great distances, there could be multiple applications for this in the future, especially if it becomes a "standard" for remote control systems. The MIDI port would use the same serial data channel as the RS-232 port and would be mutually exclusive.

TRIAD DATA FORMAT

By switching a couple of jumpers/dip switches, it may be possible to decode Triad TRI-CODE format Data-On-Tape (DOT) show data. This proprietary format stores the data for all channels in every frame along with extensive error detection, and has proven to be a reliable and flexible system in many animated shows installed by CPI. This format would require a Triad Show Programming System to encode the tapes and would be an independent scope of work. Our current schedule would not allow implementation of this option in the near future, but does provide for a possible upgrade path if required.

At the present time, we are planning to use the EXISTING 4800 baud "Chuck E."
data format that is programmable and field proven by the customer's existing show programming and duplication systems. All technical information and specifications required for a full understanding and implementation of this data format must be made available to Triad upon acceptance of this proposal.

DISPLAY/CONTROLS

As an option, we could include or make provisions to add a one or two line LED or LCD display, including pushbuttons for selecting menu driven options.
Applications for the display include:

System messages and status, including data errors, etc.
Show/Skit title identification, copyright, and other recorded messages Show interval timing (two deck systems) and scheduling Diagnostic routines and messages External control setup and configuration "YAK" mouth character assignment/ "random" movement enable

Three buttons (<,>, and ENTER) could be used to move through the menus and make selections. This option has not been incorporated into the current design or pricing. A header or DIP connector may be included in the design for future upgrades.

As an alternate, a simple and inexpensive "dumb terminal" (or terminal emulator running on an Apple, PC, or Radio Shack 102 handheld computer) can be connected to the RS-232 port for these functions.

POWER SUPPLY

At the present time, we are assuming that the power for the ShowBiz retro-fit installations will be provided by an existing supply currently installed in each location. A harness will be provided to tap 5 volts (at 1.5 AMPS) and 24 volts (at .2 AMPS) from this supply. Internal regulation will be provided as required.
